The presence of herpes simplex virus type 2 (HSV-2) transcription during in vivo latent infection was investigated by in situ hybridization. Latent infection of mouse dorsal root ganglion was investigated with the BamHI p fragment of HSV-2, which resulted in evidence of ganglion hybridization, and other fragments representing approximately 40% of the genome, which did not result in hybridization. Strand specificity of hybridization was investigated in studies with synthetic oligonucleotides, which supported the conclusion that a latency-associated transcript(s) had been detected. Hybridization was detected with oligonucleotides complementary to the infected-cell polypeptide 0 (ICPO) template strand but not with oligonucleotides synthesized from the ICPO template strand. Although most hybridization occurred over neurons, in some instances hybridization appeared to occur over nonneuronal ganglion cells, and this was more evident when tissue sections were examined by phase contrast microscopy. Although these results supported the usual neuronal site of HSV-2 latency, latency in nonneuronal cells may be important in considering the pathobiology of HSV-2 infections.
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Herpes simplex virus (HSV) latent infection has been well characterized as an infection of neurons, usually of sensory ganglia (3, 9, 13, 17, 26) . Several experimental methods have been used to arrive at this conclusion, which is also in keeping with axonal transport of HSV (4, 8, 15) . Recent investigations of the presence of HSV latency-associated transcript (LAT) in neurons as detected by in situ hybridization have confirmed the neuronal site of latency (7, 11, 14, 16, 21, 27, 28) . Although suggestions have been made that HSV may establish latent infections in vivo in other cell types and other locations, these results have sometimes been questioned.
In most in vivo latency studies done with in situ hybridization techniques, HSV type 1 (HSV-1) has been investigated, and fewer studies have been performed with HSV-2 (9, 24, 26) . Recently, HSV-2 LAT was reported; hybridization was detected with one restriction fragment and was negative with other fragments representing the remainder of the HSV-2 genome (18) . In the present investigation we extend this report via studies in which hybridization was similarly restricted and hybridization with strand-specific oligonucleotides detected transcripts that were complementary to the strand opposite the infected-cell polypeptide 0 (ICPO) template strand, but did not detect transcripts from the ICPO template strand. In addition, while HSV-2 LAT was present over many sensory ganglion neurons, hybridization also occurred over occasional nonneuronal cells. Although the present results strongly support the usual neuronal locus of latent HSV-2, latency in even a relatively few nonneuronal cells may alter the way in which the pathobiology of long-term HSV infection is considered.
HSV-2 (strain 333), originally obtained from the American Type Culture Collection and passed multiple times in cell culture, was used. Virus stocks were grown and counted in primary rabbit kidney cells by standard means. HSV-2 latent infection of mouse dorsal root ganglia (DRG) was established by bilateral rear footpad inoculation of CD-1 mice (male and female, 6 to 8 weeks old; Charles River Laboratories, Wilmington, Mass.). Each footpad was inoculated with 104 PFU by techniques described previously (27) . During the period of latency (28 to 240 days postinoculation), mice were anesthetized and perfused with 3% paraformaldehyde. The fourth and fifth lumbar DRG were removed, and paraffin sections were collected on 3-aminopropyltriethoxysilane-treated slides for in situ hybridization. Hybridization was performed with the 3.9-kb BamHI p fragment, obtained from J. Martin (24) , or alternatively with other fragments (D. (25, 28) .
Positive results were apparent with hybridization of ganglion sections with the BamHI p fragment (Fig. 2) but not with other cloned fragments (data not shown). Hybridization signal was present over many neurons, usually over the nuclei, as has been seen for HSV-1 (7, 11, 14, 16, 21, 27, 28 -? _ e 0 . tion over nonneuronal cells was most evident when sections were examined by phase contrast microscopy ( Fig. 2B and D) and included label of probable satellite cells (Fig. 2C and  D) . Possibly equally important, labeled cells thought to be neurons when examined by standard light microscopy were seen to be neurons when examined by phase contrast microscopy ( Fig. 2G and H) . Testing of serial sections further supported the nonneuronal localization of hybridization (Fig. 3) . It was estimated that in 10 ganglia examined, 5
to 10% of labeled cells were nonneurons. Hybridization was seen with the BamHI p fragment of HSV-2, which includes the 3' end of the ICPO gene (18) , and was not seen with other HSV-2 fragments, suggesting that hybridization during latency was similar to that for HSV-1 (7, 11, 14, 16, 21, 27, 28) . In their recent study, Mitchell et al. performed hybridization with fragments representing the entire HSV-2 genome and found similarly restricted hybridization (18) . In the present study, the strand specificity of hybridization was investigated by the use of synthetic oligonucleotides, and the results extend the hybridization results of Mitchell et al. (18), who did not determine strand specificity.
In testing oligonucleotides synthesized from the HSV-2 strand opposite to the ICPO template strand and not overlapping ICPO (antisense to LAT), hybridization was detected with LAT1-30 and LAT291-320 but not LAT681-710. Possible reasons for the absence of hybridization with LAT681-710 will be investigated further.
Hybridization over a nonneuronal cell after 2-,um serial sections were tested with LAT291-320 is shown in Fig. 4 (25) .
Although HSV latency has been convincingly shown to be primarily an infection of sensory ganglion neurons, HSV-1 latency has been suggested to occur in nonneuronal neural cells (7, 23) and HSV-1 and HSV-2 latency to occur in epithelial cells (1, 2, 5, 19) . The possibly nonneuronal locus of HSV latency reported here can also be compared with results obtained with varicella-zoster virus (VZV). A neuronal site of VZV latency determined by in situ hybridization was suggested (10, 12) , although in more recent studies nonneuronal hybridization was noted (6) . The latter led Straus to offer a model which incorporated differences between possible sites of latency of HSV and VZV to explain differences in the pathobiology of human infections by these viruses (22 
